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VCSELs market diversifies 
for success
This update of an earlier feature looks over 
business and technical developments from 
the past year. Only a few years ago there 
were three times as many companies mak-
ing VCSELs. Some industry observers think 
that the dozen or so around today is still too 
many. Indeed, consolidation continues and 
the sector has lost at least one or two names 
in the past year. Nevertheless, the VCSEL 
market is thriving thanks to investment and 
innovation.
The big names like Honeywell, Infineon, Agilent, 
and IBM et al., have been absent from the VCSEL 
marketplace for some time. That market is now 
made up of one or two larger companies plus a 
range of smaller ones each with its own speciali-
zation. One of the market leaders, Agilent became 
Avago, the world’s largest privately held semicon-
ductor company, and this is still a major force in 
VCSEL components. Its offerings cover a range 
from fibre optic transceivers to optical sensors 
for mouse peripherals, but not merchant VCSEL 
components. Examples demonstrating VCSEL’s 
success in datacoms include Avago’s Parallel 
Fiber Optic Modules, 850 nm VCSEL Array 
Transmitter and Receiver 1 to 2.5 GBd Channel.
VCSELs are now also in the hands of some other 
major players such as Bookham, one of the Top 
10 merchant companies in opto components. 
In fact Bookham recently became the proud 
new owner of the most recent ‘start-up’ name 
to go: Swiss company Avalon Photonics. Now 
fully within Bookham its success meant it has 
gone the way of not a few European start-ups in 
VCSELs.
VCSEL players can be found world over, of 
course. Given its huge interest in all types of 
diode laser, Taiwan has had a few players such 
as GigaComm, Truelight and VTERA Tech, for 
example. Some of these companies have a dual 
interest in VCSELs; they sell discrete components 
– some even sell bare die – but the bulk of the 
revenue stems from value-added modules such as 
the aforementioned transceivers.
OPTEK is a good example of thriving US-based 
diode laser companies. It supplies optoelectronic 
products for sensing, illumination and indication 
applications. Well recognized for its ability to pro-
vide highly engineered and application specific 
optoelectronic sensors, these are found in a mul-
titude of applications: office equipment, indus-
trial applications, encoders, military and Hi-Rel 
applications, medical diagnostic equipment and 
the like. Quite a number of these incorporate 
VCSELs such as that in the photograph (Figure 1).
It is not straightforward estimating progress in 
such rapidly moving sectors of the market as 
high-speed fibre optic data communications. 
However, one gauge is provided by Finisar 
Corporation which recently passed the milestone 
of shipment of its 50 millionth VCSEL. Finisar 
designs and manufactures its own VCSELs, in its 
Advanced Optical Component (AOC) division at 
its newly renovated optics manufacturing facility 
in Allen, Texas.
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Figure 1. US-based OPTEK 
supplies optoelectronic prod-
ucts for sensing, illumination 
and indication applications. 
Its highly engineered and 
application-specific optoelec-
tronic sensors are found in 
a multitude of applications, 
many of which incorporate 
VCSELs such as the OPV330 
shown here.
iiivs198p32_35.indd 32   31/10/2006 12:23:12   
www.three-fives.com 33
“This is an extraordinary achievement for 
Finisar,” said Edward Flynn, Director of SAN 
Infrastructure, StorageWorks Division, HP, who 
was on hand to receive the 50 millionth VCSEL 
from Finisar CEO, Jerry Rawls. “We continue to 
be impressed with the quality and performance 
of Finisar’s optical products, which help enable 
us to deliver secure and reliable storage network-
ing solutions to our customers.”
Jerry Rawls, CEO of Finisar. “While we are cer-
tainly proud of the number of VCSELs Finisar has 
shipped worldwide, we are perhaps most proud 
of the quality and reliability of the product itself. 
This achievement not only demonstrates Finisar’s 
leadership position in the VCSEL market, but also 
serves as an example of the growing ubiquity of 
fibre optics in our data networks.”
The reasons for this success are not difficult to 
understand. Huge bandwidth demands for new 
applications – including IPTV, IP Video, video 
over wireless networks and HDTV – combined 
with the global adoption of Fibre Channel and 
Ethernet standards have driven VCSEL demand to 
record levels. Finisar says its VCSELs are deployed 
by its customers for numerous datacom appli-
cations and hold great promise for being used 
in consumer electronics, position-sensing and 
automotive applications. VCSELs deliver superior 
reliability, low drive current, high coupled power, 
narrow and circularly symmetric beam and versa-
tile packaging options, including arrays.
Spanning eighteen acres within the Millennium 
Technology Park in Allen, TX, Finisar’s 160,000 sq 
ft building features MOCVD reactors and auto-
mated assembly for VCSELs.
Finisar invested over $13m during the past fifteen 
months renovating the facility, refurbishing a sec-
ond reactor, installing a second wafer fabrication 
line and implementing new assembly and test 
equipment. This investment supports the upgrade 
of SAN products from 2 to 4 Gbit/s as well as the 
rollout of 10 Gbit/s products for LANs.
Joseph Young, senior VP and GM, Optics Group, 
Finisar said, “We are confident that the newly 
renovated facility will enable us to not only meet, 
but exceed production expectations – allowing 
Finisar to supply products to our customers and 
meet the ever-growing demand for bandwidth 
while continuing to be the gold-standard for 
quality in the industry.”
Finisar acquired Honeywell International’s VCSEL 
Optical Products business in March 2004.
Speed records
VCSELs continue to set records in performance 
as well. Not so long ago, Japanese company NEC 
proclaimed one of its VCSELs had set a new speed 
record of 25 Gbit/s. This was double the rate of 
VCSELs are the key light source 
in a new paper on nanoscale 
cantilevers in a microfluidics 
device from a team of European 
researchers. They have devel-
oped a portable biosensor capa-
ble of detecting specific genet-
ic sequences. One of the most 
promising approaches in micro/
nanobiosensors is in the area of 
cantilever-based sensors, which 
are a new class of high-sensitivity 
devices capable of performing 
local, high-resolution and label-
free molecular recognition meas-
urements.
Laura Lechuga[1] of the Spanish 
Microelectronics National Centre, 
headed the team that developed 
this new sensor, which integrates 
20 nanocantilevers, 20 single 
mode oxide-confined 850 nm 
VCSELs, and light-sensing circuit-
ry within a single microfluidics 
device. A fabrication technology 
of single-crystalline-silicon thin 
cantilevers using commercially 
available silicon-on-insulator 
(SOI) wafers has been developed 
and optimized with the objec-
tive to achieve 100% yield of 
cantilevers per wafer.
The principle of the coupling ele-
ment is shown in Figure 2.
This work is detailed in a 
paper titled, 'A highly sensitive 
microsystem based on nanome-
chanical biosensors for genom-
ics applications' in a special edi-
tion of Sensors and Actuators B: 
Chemical[2] for Eurosensors XIX 
– The 19th European Conference 
on Solid-State Transducers. 
Investigators included staff from 
the Biotechnology National 
Centre of Spain, the University 
of Southampton in the UK, the 
French Centre National de la 
Recherche Scientifique (CNRS), 
and Genetrix in Madrid.
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Figure 2. A European team led by researchers at the Spanish Microelectronics National 
Centre has developed a portable biosensor capable of detecting specific genetic sequenc-
es. The sensor integrates 20 nanocantilevers, 20 single-mode oxide-confined 850 nm 
VCSELs, and light-sensing circuitry within a single microfluidics device. The principle of 
the coupling element is shown here.
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currently available devices: the working standard 
being 10 Gbit/s for multimode operation. Higher 
speeds, moving up into the range of the NEC 
device, have only been demonstrated in special 
resonant modes using mode locking or optical 
pumping. The use of strained InGaAs/GaAs QWs 
in the active layer provides the requisite gain and 
suppresses lattice dislocations, often cited as the 
main barrier to achieving higher performance.
To illustrate what is practical today, VERTILAS 
GmbH recently began sampling a new LC recep-
tacle for 1310 nm VCSELs which can reach data 
rates of 10 Gbit/s. This TOSA is based on propri-
etary InP-based ‘Buried Tunnel Junction’ (BTJ) 
VCSEL technology and has an integrated moni-
toring diode. Typical TOSA power dissipation is 
as low as 30 mW. Full qualification and ramp-up 
for datacoms is scheduled for the second half of 
2007. This is all part of the company’s strategy 
building on its VCSELs covering the range 1550 
to 2050 nm. Previously these were for high-per-
formance spectroscopy but it spotted a market 
requirement for 1310 nm VCSELs in datacoms. 
This is a story found in several other VCSEL areas, 
once again illustrating the versatility and applica-
tion of this diode laser type.
RPTV projectors
Spire Corporation’s wholly owned subsidiary, 
Bandwidth Semiconductor, LLC, entered into 
a five-year manufacturing agreement in which 
it will be the exclusive supplier to Principia 
Lightworks, Inc., of semiconductor wafers, ena-
bling Principia, a Woodland Hills, CA, USA, based 
firm, to begin high volume production of its pat-
ented device, an electron beam pumped device, 
or ‘eVCSEL’ as a light source for projection display 
applications, including rear-projection consumer 
television (RPTV). Under the terms of this agree-
ment, Bandwidth Semiconductor will be produc-
ing III/V and II/VI wafers for Principia with full 
production expected to start in mid-2007.
Don Klein, Executive Vice President/Business 
Development for Principia, said, “After evaluat-
ing a number of potential suppliers we chose 
Bandwidth because of their broad range of 
MOCVD and compound semiconductor device 
experience. Once in production, Principia will 
offer the projection display market the first truly 
high powered, low cost, red, green, and blue laser 
light source. The agreement with Bandwidth will 
allow us to meet the high volume demand from 
RPTV manufacturers.”
Principia is using an interesting range of III-V and 
II-VI compound semiconductors to achieve the 
requisite RGB light output. The VCSELs incorpo-
rate MQW gain layer structures as follows:
• Red (640 nm) InGaP/AlGaInP.
• Green (540 nm) ZnCdSe/ZnSSe.
• Blue (460 nm) ZnSSe/ ZnMgSSe.
High-speed datacoms
Earlier, Panasonic said it had developed a VCSEL 
which uses a special physical phenomenon 
called ‘surface plasmon resonance’ (SPR). It 
claimed this to be the world’s first demonstration 
of high output power in the VCSEL to exploit the 
SPR effect. It expects the laser to be of interest 
for high speed and short distance datacoms 
such as optical interconnection and plastic fibre 
communication.
The VCSEL has an unusual SPR ‘mirror’ com-
prising periodic silver nano-hole arrays. By this 
means, Panasonic said, it can provide not only 
high output power but also low threshold 
current. This is made possible by controlling 
the reflectance and the transmittance at the 
mirror. In this way the SPR VCSEL should mean 
lower power consumption, which is very 
important in next-generation optical 
communication systems.
Aimed at the growing market for high-perform-
ance fibre-based video and data link extensions, 
Omron has introduced a new multi-channel, 
multi-wavelength transmitter and receiver (T/
ROSA) solution, integrating into a single device 
capabilities that would previously have required 
two or more individual devices.
The assemblies are based on recently acquired 
Aduro’s patented ‘Afterburner’ technology, 
Figure 3. IOGEAR’s ‘Germ Free 
Wireless Laser Mouse’ has an 
auto-disinfecting surface able 
to inhibit a wide range of 
antibodies, viruses and algae. 
The mouse is covered with a 
nanocoating consisting of tita-
nium oxide and silver nano-
particles claimed to prevent or 
deactivate bacteria with 99% 
efficiency.
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which is combined with Omron’s preci-
sion assembly and moulding technolo-
gies to create new devices that change 
the way high-speed optical communi-
cations are designed. The Afterburner 
SX4 range of integrated CWDM-based 
T/ROSA solutions is aimed at SX4 (850 
nm) applications, including video and 
data transmission over 50, 62.5 µm mul-
timode and plastic optical fibre. These 
include optical fibre link extensions for 
video and data distribution in environ-
ments including film and TV studios, 
security systems and SANs over distanc-
es from 15 to 300 m.
The SX4 can be custom-configured to oper-
ate from 2 to 8 channels (Bi-Di configura-
tion such as 4 transmit + 2 receive model 
coming December 2006) and is designed 
to meet the Fibre-Channel 10 GbE standard. 
The TOSA has LVPECL Input, 4 x SW VCSEL 
and Quad Laser Driver. It is guaranteed to 
transmit over 100 m of FDDI-grade mul-
timode fibre (155 Mb/s – 3.125 Gb/s per 
channel), says the company.
Laser mice
Some may be unaware of the pervasive-
ness of the VCSEL. For over a year U-L-M 
Photonics GmbH has been the preferred 
laser technology supplier for the popular 
Microsoft Wireless Laser Mouse 6000 and 
Wireless Notebook Laser Mouse 6000.
Lately, Microsoft renewed its supply 
contract with U-L-M Photonics and these 
will likely appear in its next-generation 
product family.
To conclude this overview, readers 
might be interested in acquiring the 
latest VCSEL-based mouse . Not only 
does it feature good battery life, preci-
sion, responsiveness, and smoother 
tracking than tethered mice, but is also 
healthier. IOGEAR’s ‘Germ Free Wireless 
Laser Mouse’ has an auto-disinfecting 
surface able to inhibit a wide range of 
antibodies, viruses and algae (Figure
3) [www.iogear.com]. According to a 
recent survey from the University of 
Arizona, the average desk can have 
400 times more bacteria than the 
average toilet seat. Despite this, office 
workers rarely have time to clean their 
desktops frequently or thoroughly 
enough to be effective. As a result, the 
presence of microbes contributes to 
the spread of disease.
IOGEAR has covered its mouse in a 
nanocoating consisting of titanium 
oxide and silver nanoparticles said to 
prevent or deactivate bacteria with 99% 
efficiency. The titanium oxide attracts 
water and oxygen molecules. When 
these molecules are combined with 
the electrons of the titanium oxide and 
light, free oxygen ion bases are given 
off. The ions restrain, clean and elimi-
nate parasites while creating water, car-
bon and oxygen molecules, starting the 
cleansing process over again.
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